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(54) METHOD FOR ALIGNING LIQUID CRYSTAL MOLECULE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To align liquid crystal molecules while controlling alignment tilt angle. 
SOLUTION: In a method for aligning the liquid crystal molecules by coating a substrate with a 
coating liquid for an alignment layer and forming the alignment layer and by coating the alignment 
layer with a coating liquid containing the liquid crystal molecules and forming a liquid crystal layer, a 
quaternary ammonium salt is added to the coating liquid for the liquid crystal layer and the tilt angle 
of the liquid crystal molecules are controlled by an action of the quaternary ammonium salt. 
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(57) [Abstract] 

[Problem] While controlling orientation tilt angle, orientation 
it does theliqirid crystal molecule. 

[Means of Solution] On substrate, applying coating solution of 
alignment film, it forms alignment filmed, on alignment film, 
it applies coating solution which includes liquid crystal molecule 
andfoims liquid crystal layer, it regards to method which liquid 
crystal molecule orientationis done, adds quaternary ammonium 
salt to coating solution of liquid crystal layer, it controls thetilt 
angle of liquid crystal molecule with action of quaternary 
ammonium salt. 

[Qaim(s)] 

[Claim 1] On substrate, applying coating solution of alignmen 
t film, it forms alignment film,and, on alignment film, it applies 
coating solution which includes liquid crystal molecule andfonms 
liquid crystal layer, it is a method which liquid crystal molecule 
orientation is done,the quaternary ammonium salt is added to 
coating solution of liquid crystal layer, orientation method of 
liquid crystal moleculewhich designates that tilt ajngje of liquid 
crystal molecule is controlled with theaction of quaternary 
ammonium salt as feature. 

[Claim 2] (^ernaryammoniumsalt,oriente^^ ofl 
iquid crystal molecule which is stated in Claim 1 whichpossesses 
total number of carbon atoms of 7 to 44. 
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[IS*«3] E9^7>^E-^A^A< % TIBS (1)7? [Claim3] QiatenmyainTiHiiiimsalt, is stated in Claim 1 whi 

S^tiSfi*® 1 lcl5a0;*S B B B»^O)gS(Sj^j4 : ch is displays! witlitJiebe^ 

method : of liquid crystal molecule vvtridi 

Ut^] [OienicalFormilal] 

(I) R1 



RUt K*W : fa3S«4WS20<DBK«ll|-e 
fe«J ; R2. R3 fc«fct/R* 14, ^ft^ftSj&IC. ft* 

<tR3 <t*<SS£LT£g^i£SI®£^/£L ; fit, X 



[In Formula, as for R], nuirberofcarbcmatonBis^ 
oupof4to20and; R2 and R3 and R4, in respective 
independence, the nurriber of carbon atoms is aliphatic group of 
1 to 8, or or, connects with R2 and R3 and itforrrB rritrogen- 
containing heterocycle and; and, X, being a anion, it is]. 



[§S*«4] 3(1) ICfc^T. R 1 atsus^a 
A<47!i5 2 0CD7>l/^^^fcliKmJ5 : f»A<4 7!i5 2 

0(D/\py>a»7;i/*;ulS-efty ; r* , R3fc£Tj 
*^*-eft4Bt*ffl3czER0)aa»?a)iBia»a. 



[Gaim4] InFoimila(I), Rj, nunte of cartxm atoms alkyl g 
roup or number of carbon atoms of 4 to 20is halogen substituted 
alkylgroupof4to20and; as for R2 and R3andR4,in 
therespective independence, orientation irethod of liquid 
crystal molecule which is stated in theClaim 3 where number of 
carbon atoms is alkyl group of 1 to 8. 



6^;uifei/i 000^12 50/1 ooo^lit 



#3! 1 !c!H©0)^ B B B^C0gEfSi^ o 



[CIaim5] (^anaryammoniumsalt, orientation method of l 
iquid crystal molecule which is stated in Gaim 1 whichwith 
mole ratio for liquid oystal molecule is used in range of 1/1 000 
to 250/1000. 

[Claim 6] Orientation method of liquid crystal molecule which 
is stated in Gaim 1 where liquid crystal molecule isthe discotic 
liquid crystal molecule. 

[Gaim 7] Orientation method of liquid crystal molecule which 
is stated in Gaim 1 where liquid crystal moleculehas 
triphenylene nucleus. 



[0OO1] 



[0 00 2] 



[Description of the Invention] 
[0001] 

[Technological Field of Invention] This invention, while contr 
olling orientation tilt angle, regards methodwhidi liquid crystal 
molecule orientation is done. 

[0002] 

[Prior Art] As for liquid crystal corrpound from fact that prope 
rty which has regular molecular alignment likethe fluidity and 
crystal like liquid in liquid crystal layer is shown applied 
developments expected with various field, as for control of 
molecular alignment hasbecome something which cannot be 
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[0003] te&nft+ttfalZKi&totetOkLT. 1 
) hafcfy^ElRU 2) Tfc^v-TXKlPk 3) 

t-MUHEIrL 4) /W^'J-vKEA. 5) l MXKE 

n« 6) ^u— *-ea, 7) — -y^EiRia) 

XHt@2£fcbffi (19 9 1*) CzlE«* *LT^4- 



[0 0 0 4] Hftlc. fAttMaEAtfll&tiftfrH: 

, ffli^4aflA<a**iffii«sffi(ct^ftiefi«ia3&<is 

£*i4^T*34£f 4„ K««Wctt«^ft*a*«5i3|S* 

is d 9 9 1 kbl<e«**iti*4. m 

&4lM*¥ffElRlSl*4*ifc£LT, Appl. Phys. 
Lett ft, 2 6 81 (1 9 7 5*) , Appl. 

Phys. Lett, ft, l29i, 671 (1 97 6#) , Ap 
pi. Phys. Lett, ft, I22§, 1111(1973*) 

4MRffifCft^ft**-a-4*5*. 

181 (1 9 7 4*) % Phys. Rev. Lett. ft. I25i 
• 6 71 (1 9 7 6*) m\Zlt&fo%\£&tiLm\zto®®. 
»*#4*ii. Appl. Phys. Lett, ft, I24i, 29 7 
1 (1 9 7 4*) *(zttfi#*»toH£?5X-*tt«-C 
«*Rffilca#W**#4*a. J. Appl. Phys. ft, g4 

7, 12701 (197 6*) miziz&ft+w&mzm 

«»<0ftffl-e»*EffilcaftW5SS-B-4»s6A<ll^:S*LT 
1^4* ««¥ffEfi!Sl*4»ai:Lr Appl. Phy 

s. Lett, ft, B2 5#, 4 7 91 (1 9 7 4*) Sffzl* 

4***>«*atf % «»SEEft*-e-4*atLr«iEa) 

»ft»*atSjtEfil#J*«fflr4*stA<IB**tiT^ 
4* ffi&SlIEA;*1*4;fr>£<!: LTIi, f&fcHttffiSS 

$-&^^A^jiA<m6[nl^ B Q B ^^g^|fe, 9 61 ( 
1 9 8 0*) KB8^£tlTU4o CKDEr&TM*. -SO 
« ft IE A ft $ * 1 4 $ S L tz E IS) I i ff b ti 4 1 0 0) X £ 
MlcBJSr 4fcl*±4ttib<S< , *BB«fcA<B»-Cfe4 

ftifa)Kin*<±i:4. 



missed in engineering application to theliquid crystal device 
which is represented in liquid crystal display. Especially, control 
of tilt angle which begins pretilt angle has become theone of 
important problem of present liquid crystal orientation 
technology. 

[0003] As for molecular orientation of liquid crystal making rep 
resentative ones, 1) homeotropicorientation, 2) homogenous 
orientation, 3) tiltorienlation, 4) hybrid orientation, 5) 
chair K orientation, 6) planar orientation, 7) 7 kind offour cull 
3 nick orientation is known, details "foundation of liquid 
crystal application", are stated inthe Kogyo Chosakai 
Publishing (1991). 

[0004] If liquid crystal which is used is decided, it decides general 
ly,orientation of what kind of types is acquired, what land of 
orientation treatment isadninistered to substrate surface. 
Various method are proposed by orientation treatment , these 
are in detailstated in fundamentals and application of liquid 
crystal "and Kogyo 0»sakaiPubUshing(1991). for example 
vertically or as method which parallel orientation is done,the 
Applied Physics Letters magazine, Vol. 27 , 268 page (1975) 
and Applied Physics Letters magazine, the Vol.29 , 67 page 
(1976) and Applied Physics Letters magazine, in Vol.22 and 
1 1 1 page ( 1 973)etc carboxyiic acid chromium complex and 
orgpnosilane or other alignment agent in substrate surface 
chemical adsorption method ofdoing. Oyobutsuri (Applied 
Physics) magazine, Volume 43, 18 page (1974) and Phys. rev. 
Lett, magazine, themethod physical adsorption of doing 
alignment agent to Vol. 25 and 67 page (1976) etc inthe 
substrate surface. Applied Physics Letters magpzine, in Vol.24 
and 297 page (1974) etc low molecular weight substance 
themethod where with plasma discharge you polymerize deposit 
in substrate surface, method which in action of high electric 
field you polymerize deposits in thesubstrate surface has been 
disclosed high molecular weight substance in Journal of Applied 
Physics (0021-8979, JAPIAU) magazine and 4th 7, 1 270 page 
( 1 976)etc. Applied Physics Letters magazine, inclination 
vapor deposition method which in substrate surface vapor 
deposition does thesilicon oxide or other oxide to Vol. 25 and 
479 page ( 1 974) etc from angle of inclination, 
theaforementioned inclination vapor deposition method and 
method which jointly uses perpendicularly orienting agent 
isdisclosed as method which inclined perpendicular orientation 
is done next, as themethod which inclined parallel orientation is 
done, inclination vapor deposition method which in other 
thin^ while turning, silicon oxide or other oxide vapor 
deposition does substrate surface from angle of inclination as 
method which theinclined perpendicular orientation is done, is 
disclosed in 6th liquid crystal forum abstracts and 96 page 
(1980). As for orientation which with this method, possesses 
fixedinclined orientation angje and stabilizes it produces in 
industrially of those whi chare acquired, productivity is bad, or 
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;U3-;u % tK'J #'J7 5h\ # 'J -f 5 

ftSJEBIElRlH-ett. fSltftEAIRKJ: 

3 6 8 7^, ^8- 1 2 7 5 9^, fl]8-220541 

^)8-2 2 05 4 2^, 09-1 43 1 96^ 0 
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[0007] 



[0 00 8] 

iftmw&t htzvxn^m *&bj§i*. te cd ~ 

(7) (7);& b b b#*<7>KA£$££&?-& 0 



(1) *«±lz, EfiBOI>«ft?ft£«*LTElRlB£« 
J&U fit, E(SJB±^. & B B B #*£^i;g*;$££ 



other problem where surface area enlarging is difficultoccurs. 

[0005] It gains organic coating in substrate surface orientation i 
s done, molecule as thetechnique which with cotton, nylon and 
polyester or other cloth rubbingdoes surface in constant 
direction, there is a method which liquid crystal 
moleculeorientation is done in rubbing direction As for this 
method, because orientation which is stabilizedrelatively easily 
is acquired, this method is adopted for industrially exclusively. 
As organic film, you can list polyvinyl alcohol , 
polyoxyethylere , polyarride and the polyirride etc, but 
polyirride is used most generally from chemical stability and 
the thermal stability or other point. With this kind of liquid 
crystal alignment film, it is informed that tilt angle of liquid 
crystal moleculechanges by alignment film which is used 
Inclined orientation possible various alignment film is disclosed 
in for example Japan Unexarrined Patent Publication Hei 5- 
43687number, same 8 - 12759 number, same 8 - 220541 
number, same 8 - 220542number, same 9 - 1431 96 number, 
same 9 - 230354 number, same 9 - 278724number, same 1 0 - 
45690 number and same 10 - 123532 number. But, tilt angle 
was somethirg which depends on property of afignrnent film 
itself,was not somethmg which can adjust angle easily. In 
addition, also method which controls orientation of theliqtrid 
crystal molecule by light is informed Various alignment film 
which can control tilt angle with light are stated inlhe for 
example functional material , Vol.17 and 13 page (1997). But, 
i t was not something where these techni que can control 
polarized light lightmgand have necessity to use polarized light 
ultraviolet ligjit illumination, is necessary to change theincident 
angle of polarized light into adjustment of tilt angle, to change, 
always thetilt angle easily. 

[0006] Like above various orientation technology are proposed, 
inclinedorientation is done also technology which has been 
disclosed liquid crystal compound But, none was a fully from 
viewpoint, control of tilt argle,development of method which 
can control arrangement tilt angle ofthe liquid crystal 
compound easily was desired 

[0007] 

[Problems to be Solved by the Invention] Problem of this inven 
tion is to control orientation tilt angle of the liquid crystal 
compound easily. 

[0008] 

[Invention solves means because] This invention offers oriental 
ion method of liquid crystal molecule of below-mentioned (1) to 
(7). 

( 1) On substrate, applying coating solution of alignment film, it 
forms alignment filmland, on alignment film, it applies coating 
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(3) HJRT>* = ^A*^ TIB* (!) T-S2*lS 

( 1 ) (ciHS(7)^ B s B ^a)ifi[p)^ii : 



[000 9] 
lit 2} 



solution which includes liquid crystal molecule andforms liquid 
crystal layer, it is a method which liquid crystal molecule 
orientation is done,the quaternary amrorrium salt is added to 
coating solution of liquid crystal layer, orientation method of 
liquid crystal moleculewhich designates that tilt angle of liquid 
crystal molecule is controlled with theaction of quaternary 
ammonium salt as feature. 

(2) Quaternary ammonium salt, orientation method of liquid cr- 
ystal molecule which is stated in (1) which possesses total 
number of carbon atoms of 7 to 44. 

(3) (^emaryanm>rriumsalt,isstatedin(l) which is display 
ed with thebelow-menlioned Formula (I) mentation method : 
of liquid crystal molecule which 

[0009] 

[Chemical Formula 2] 



R4-^|-R2 



[0010] [** % r 1 i*. mmtin+m* 4 20 

; fit, Xte. T-*>T-fc&] 0 

(4) (i) ictei^r, ri*<. K*«?stf4Jii 

2 0(D7^*;ua*fcttK*IR : ?-a3&<4»M2 O0)/\D 
fc4 (3) lcE«O»a»?0)ElRl*a. 



(5) ra&7>*:i^Ai££. *fl#*lz»*-**jHt 
tM/10OOM2 5O/1O0O^it^l^ ( 
1) £K8ti>SA#?a>Rti«£. 

(6) aa»wf-rx3f^*^»a»wft4 d 



(7) & B B a #*A<h'J?x^U>&£%r £ (1) tie 
[00 1 1] 



[0010] [In Formula, as for RJ, nurnber of carbon atoms is alip 
haticgroupof4to20and; R2 and R3 and R4, in respective 
independence, the number of carbon atoms is aliphatic group of 
1 to 8, or or, connects with R2 and R3 and itforms nitrogen- 
containing heterocycle and; and, X, being a anion, it is]. 

(4) In Formula (I), Rl, number of carbon atoms alkyl group or 
number of carbon atoms of 4 to 20is halogen substituted alkyl 
group of4 to 20 and; as for R2 and R3 and R4, in 
therespective independence, orientation method of liquid 
crystal molecule which is stated in the(3) where number of 
carbon atoms is alkyl group of 1 to 8. 

(5) Quaternary ammonium salt, orientation method of liquid cr 
ystal molecule which is stated in (1) which with mole ratio for 
liquid crystal molecule is used in range of 1/1000 to 250/1000. 

(6) Orientation method of liquid crystal molecule which is state 
din(l) where liquid oystal ni)lecdds discotic Uquid crystal 
molecule. 

(7) Orientation method of liquid crystal molecule which is state 
din(l) where liquid crystal moleculehas triphenyiene nucleus. 

[0011] 

(Bnbodiment oflnvention] In this specification, substrate mat 
erial which puts between liquid crystal layer whichbecomes 
constituent of material or liquid crystal cell which does liquid 

P.6 
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crystal layer isshown. Concretely, polymer film like 
tri acetyl cellulose (TAQ film and polyethylene naphthalate 
(PEN) film is used In addition, you can use glass sheet , ITO 
substrate, color filter substrate , quartz sheet ,the silicon wafer 
and polarizing sheet, as substrate. It is possible to substrate, 
to provide alignment layer , transparent electrode (ITO), the 
color filter layer, black matrix and thin film transistor. In 
addition, a electrode pattern formation and, it is possible to do 
ruling treatment and polarized ligfit UBlighling kind of or 
other orientation treatment which are inscribed on description 
above, substrate which it uses with alone and is good with pair, 
when it uses with pair, making use of according to need spacer 
and sealer etcis good In this specification, adjacent layers, 
among layers which is position betweenthe substrate and liquid 
crystal layer, it is desirable in liquid crystal layer to be a 
layerwhich is closest to liquid crystal layer, adjacent layers to 
liquid crystal layer has been allowed to have possessed function 
asthe alignment film or transparent electrode. 

[0012] Liquid crystal layer is formed mainly with liquid crystal 
molecule. As liquid crystal molecule, discotic liquid crystal 
molecule, rod shape liquid crystal molecule and cholesteric 
liquid crystal molecule are desirable. D. * trowel ^ < liquid 
crystal molecule especially is desirable. As for D. * trowel ^ 
< liquid crystal molecule, it is desirable to possess the 
triphenylene nucleus. It is possible to jointly use liquid crystal 
molecule of two kinds or more. It is possible to add component 
(Example, dye, two colors dye , polymer and 
polymerization agent , sensitizer and phase transition 
temperature drop material, stabilizer) other than liquid crystal 
molecule to liquid crystal layer . Widely known method is 
adopted as method which provides the liquid crystal layer on 
substrate, known method, for example curtain coating 
method, extrusion coating method, roll coating method, 
spin coating method, dip coating method, the bar coating, 
spray coating method , slide coating method and printing 
coating method etc are adopted asthe system which it applies. 
This time, substrate aforementioned way necessary layer 
whichbegins necessary treatment and alignment layer, may 
provide site, dispenser system and bell jar method or other 
general method are adopted as method which fills liquid crystal 
moleculebetween substrate. In addition, it applies liquid crystal 
layer to substrate, substrate wrrichapplied another substrate , or 
another liquid crystal layer it is good together. 

[0013] With this invention, adding quaternary arrrnonium salt 
to coating solution of liquid crystal layer, itcontrols tilt angle of 
liquid crystal molecule with action of quaternary ammonium 
salt. When quaternary ammonium salt is added to coating 
solution of liquid crystal layer, tilt angle of theliquid crystal 
molecule rises generally. As result, tilt angle of liquid crystal 
molecule can be controlled As for pyridirriumring of 
quaternary amnDniumsalt, it is desirable to possess total 
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it. 7U-;uS. 7^3^vl, 7;u*;u^*£, 7 5 
;uS, 7;u^;u^+v^-+v*iU7H-;u7;u^;uS. 2 

, 2, 3, 3. 4, 4, 5,5,6,6,7.7,8,8 
^;Uj&<^£;rx£ 0 E&7>*-^Ai£0ft^*>£££ 

t//^7 h^x>x;i/7h^^A-f^>*<^$ti4o TIBS 



[0 0 14] 
lit 3] 

I) J 
R4A|-R2 

R3 X« 



nuni)erofcarbonatonBof7to44. It is desirable in nitrogen 
atom of quaternary amrcnium structure for four aliphatic 
group to havecoirccted alkyl group, substituted alkyl group, 
alkenyl group , substituted alkerryl group , alkynyl group and 
substituted alkinyl groupare included in aliphatic group . 
aliphatic group, possessing rir^ structure, T isgpod chain 
aliphatic group has been allowed to have possessed branch, aryl 
group, alkoxygroup, alkyl thio group , amide group, acyl 
group, ac>ioxygroip,thealkoxycarbori)d group, carboxyi, 
halogen atom, alkoxyalkyi group, alkyl oxyoxyrarborryi 
alkyl group and 2,2,3,3,4,4,5,5,6,6,7,7,8,8,8 - penta deca 
fluoro octyloxy carborryl ethyl areincluded in example of 
substituent of aliphatic group, fluorine ion, chlorine ion, 
brorrineion, iodide ion, benzene sulfonium ion and para 
toluene sulfonium ionare included in example of anion which 
becomes counted on ofthe quaternary ammonium salt 
quaternary arrrnoniumsalt which is displayed with below- 
mentioned Formula (I), isdesirable. 

[0034] 

[Chemical Formula 3] 



[0015] 3 (I) [zifclNT, Ri 14. ft*fl[?&A< 
M&7;u*;uS, T)Vr-)V&* §»7/u^-;uS 

sammt. LTTt,*^. rnvt^sammz 

it, 7 'J -jus. 7;u3+->». 7ju*ju**-*. 75 
K£. 7viH, 7y^t*vS, 7;na *->*ib#= 
;u*. A;utK*vjk /\py>w, 7ii/3*v7;i/4 
7;u^;u^+v^^v*;utK-;u7;u*^S, 2 

. 2, 3, 3, 4.4, 5. 5. 6, 6. 7. 7. 8, 8 

[0 0 16] a (I) rcjSUT* R2, R3fcJ:t;R4 

T*&hfi\ R*iR3 ijMB£LT££*lfi 

*«t**r*. BiK&Stt, 7iU*iH6 % M&7/U* 
;Hfc, 7;u^x;ug. M&7M*y-;ug. 7;u*->m 
fc£tfl&7M,*^u££^t;o 9ttBtttt«J:ijti0 
ttBBftft*a>**<tf*Ll*. R 2 . R 3 fc<fctfR 4 li, 
f-ti-etiastic. 7ju*;m. B»7;u*ju£* 7;u^ 

7;u*jm*fctt«»7Ju*iHfc-cfc6ci:3a<*f)(z» 



[0015]InForrmla(I),asfor Rl, nurriber of carbon atoms is ali 
phaticgroupof4to20. alkyl group , substituted alkyi group , 
alkerryl group , substituted alkerryl group , alkynyl group and 
substituted alkinyl groupare included in aliphatic group . 
aliphatic group, possessing ring structure, X is good Also 
group which possesses steroid structure is included in 
cycloaliphatic group . chain aliphatic group has been allowed 
to have possessed branch aryl group, alkoxygroup, alkyl 
thio group, arride group, acyl group, acyioxy group, the 
alkoxy carborryl group , carboxyl, halogen atom, alkoxy 
alkyl group , alkyl oxy oxycarbonyl alkyl group and 2,2,33,4, 
4,5,5,6,6,7,7,8,8,8 - penta deca fluoro octyloxy carborryl ethyl 
areincluded in example of substituent of aliphatic group. 

[0016] In Formula (I), R2 and R3 and R4, in respective indepe 
ndence,the number of carbon atoms is aliphatic group of 1 to 8, 
or or, connects with R2 and R3and nitrogen<x>ntaming 
heterocycle is formed aliphatic group, includes alkyl group , 
substituted alkyl group , alkerryl group , substituted alkerryl 
group , the alkynyl group and substituted alkinyl group, chain 
aliphatic group is more desirable in comparison with 
cycloaliphatic group . Asfor R2 and R3 and R4, in respective 
independence, it isdesirable to be a alkyl group, a substituted 
alkyl group, a alkerryl group or a substituted alkerryl group, 
furthermore itis dearable to be a alkyl group or a substituted 
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*Ll\, Bltt&£0)ftU::tt. x^;U. n-^Q 



alkyi group, it is most desirable to be a alkyi group or a halogen 
substituted alkyi group. As for nurrber of carbon atoms of R2 
and R3andR4,it is desirable to be a 1 to 7, furthermore it is 
desirable to be a 1 to 5, it is most desirableto be a 1 to 4. 
methyl , ethyl , n - propyl , isopropyl , cyclopropyl , n-buryl , 
the s-butyl , t-butyl group , cyclobutyi group , cyclopropyl 
methyl, n-pentyl, neopentyl , the n-hexyl , cyclohexyl and 
n - heptyi are included in example of the aliphatic group. 
Cbnnectirgwith R2 and R3, as for ratrogerHX)ntaining 
heterocycle which is formedju 5-irerrber 
ring or 6-merrber ring. 



[0017] S (I) iCfcl^T, XI*. 7-*>V&Z> 



[0 0 18] 
Hfc4] 

CH3-N-CH3 

CH 3 



e 



CH 3 ^-CH 3 
CH3 



(3) 



[0017] In Forrrula (I), X is anion, chlorine ion , bromine ion , 
iodide ion , p - toluene sulfoniumion and benzene sulforrium 
ion are includedin example of anion. Below , example of 
quaternary arrmorriumsalt is shown 



[0018] 

[Chemical Formula 4] 



Br C 2 H S Br 



{4) ©9- H * 

CH 3 -r^-CH 3 

CH 3 CI 



(5> rfA 
Q CHa-y-CHa 



CH 3 



(6) 



Br 



G 



©9l* H 25 

CHa^-CHa 
CH, 



e 



[00 19] 

[lb 5] 
CHa-tJI-CHa 

ch 3 r 

(g v 9"3 9"3 CH 3 CHa 

©9 H 2- CH 2- CH -1CH 2 )a-CH-(CH 2 ) 3 -CH-(CH 8 ) 3 -CH-CH 3 
CHa^-CHa 

CH 3 Br 



[0019] 

[Chemical Formila 5] 



[0 0 2 0] ESfcT^-^Algli. ftAAa&ftgK 

mat** asosii. sfl#*ic»L-ctji,jttM/i 

OOOfrb250/1 0 0 0(DSffl-C?fe-5Ci*<W*L 
[00 2 1] 

[sheai [siE«i] 



[0020] It adds quaternary airmonium salt, to coating solution o 
f liquid crystal layer. As for addition quantity, it is desirable to 
be a range of 1/100 0 to 2 50/1000 with themole ratio vis-a-vis 
liquid crystal molecule. 

[0021] 

[Working Exanple(s)] [ Workup Example 1] 
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ia-se-6 10, BM\t¥ (m m s«xi« 

h > 4 0 0 M9KTIB0)t -f X 'nn-Kv'? ;$IHb£ft 

(dlc) 1 oolMgp, -trii/D-xy-bx- h^^u 

-MMSfcJ:tfeg»y>t-*Att (3) 1 SMSP 

ff*f£Lfc&a B alf£2 0 0°ClCjD&Lfc&. 1 3 0°Cti$ 
^SJLTiEiSltt^^gSLfco £a B aif${g#Sg«g|-e« 
*}LT¥fr^O$- IcIEIr) LTl^c: 

ft^fct:^, E9»T> : E-^A^ (3) (DjBJDlC 



[0022] 
[ft 6] 
DLC 





(Appraisal of liquid crystal tilt angje controlling ability) Corrme 
rcial alignment film application liquid ( Sunever SE - 610 and 
Nissan Chemical Industries, Ltd (DB 69-0544069) make) it 
applied on glass substrate making use of bar coater of the#4, 
(fried, did rubbing treatment, formed alignment film Below- 
mentioned discotic liquid crystal compound (DLQ 1 00 parts by 
weight , meltmg cellulose achate butanoate 1 part by weigjrt 
and quaternary amrrDniumsalt (3) 1 part by weight in the 
methylethyl ketone 400 parts by weight, it manufactured liquid 
crystal layer coating solution coating solution, after on 
alignment film applying with spin coatirg method, was dried 
withthe room temperature. After heatmg liquid crystal layer 
which it formed to 200 °Q orientationdomg liquid crystal 
compound with 1 30 °Q with state cooling substratequickly to 
room temperature, it locked oriented stated You observed 
liquid crystal layer with polarizing microscope, discotic liquid 
crystal compound parallel and uniform (mono domain)you 
verified that orientation it has done vis-a-vis rubbing direction 
When average tilt angle for substrate with crystal rotary 
method was sought, youverified that orientation tilt angle of 
liquid crystal molecule rises with theaddition of quaternary 
ammonium salt (3). 

[0022] 

[Chemical Formula 6] 



[0023] [£jg«2~8] tegmmmmzmutz 



[0023] [Working Example 2 to 8] As shown types and addition 
quantity of quaternary ammonium salt which is added to 
theliquid crystal layer coating solution, in Table 1, other than 
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KGift»ft*aeLfc. »in«inai::«r. 

[0 0 2 4] 

[ii] 

HI 



modfying, orientation tilt angle ofthe liquid crystal molecule 
was measured to sinilar to Working Example 1 . result is 
shown in Table 1. 

[0024] 

[Table 1] 

Table 1 



Sterns 



Sample quaternary arrrnorriumsalt addition quantity 
average tilt argle 



1 ig 

mmw2 

1 6g 

1 2g 

1 7g 

1 1 £ 

mmme 

1 6g 

1 is 

SUA 8 
1 8g 



(3) 
(3) 
(4) 
(4) 
(5) 
(5) 
(6) 
(6) 



4S#SP 

1 SUSP 
4lM3i 

4l^gp 



Working Example 1 (3) 
netime 

Working Example 2 (3) 
6 degrees 

Working Example 3 (4) 
econd 

Working Example 4 (4) 



Working Example 5 (5) 
netime 

Working Example 6 (5) 
6 degrees 

Working Example 7 (6) 
netime 

Working Example 8 (6) 
8 degrees 



1 part by weight lo 

4 parts by weight 1 

1 part by weight Is 

4 parts by weigh! 1 

1 part by weight lo 

4partsby weight 1 

1 part by weight lo 

4partsby weight 1 



[0025] 

ia-se-6 i o. amit¥ («) s) j^xitt 
h>4 ooM»fcsejB«i -effli^fa^f^ 

ftii1b&fe) (D L C) lOOliaifccttft^a-XT 



[0025] [ Crarparative Example 1] 

(Appraisal of liquid crystal tilt angle controlling ability) Corrrre 
rcial alignment film application liquid ( Sunever SE - 610 and 
Nissan Cterrical Industries, Ltd (DB 69-054-4069) make) it 
applied on glass substrate making use of bar coater of the#4, 
dried, did rubbing treatment, formed alignment film Melting 
discotic liquid crystal compound (DLQ100 parts by weight and 
cellulose acetate butanoate 1 part by weight which are used for 
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methyl ethyl ketone 400 parts by weigftf with theWorking 
Exanple 1 , it manufactured liquid crystal layer coating solution 
coating solution, after on alignment film applying with spin 
coating method, was dried withthe room temperature. After 
heating liquid crystal layer which it formed to 200 °Q 
orientationdoing liquid crystal compound with 1 30 °C, with 
state cooling substratequickly to roomterrperature, it locked 
oriented stated. When liquid crystal layer is observed with 
polarizing microscope, discotic liquid crystal compound became 
dual doiraiiyt was not a uniform orientation state. 
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